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Introduction
Acute liver failure (ALF) is a rapid and severe clinical syndrome characterized by activation of intense inflammatory responses and huge amounts of hepatocyte death resulting in multiple organ dysfunction and failure [1, 2] . Previous studies supported that activation of innate immune response played an important role in the complicated pathogenesis of ALF [3, 4] . Kupffer cell, a special macrophage resided in the liver, is known as the crucial element in liver innate immune system and it is also involved in the development of liver inflammation during various liver diseases [5] [6] [7] . Our previous study had shown dynamic information of Kupffer cell functional status in the early stage of Concanavalin A (Con A) induced ALF. In the initial observation, there was a pair of contrary immunologic statuses of Kupffer cells in the early stage of ALF: pro and anti-inflamatory. The transition in between might affect the development of ALF eventually [8] . However, the detailed mechanisms of relationship between activated Kupffer cells and the early stage of ALF are still obscured.
Commonly, macrophages are turned into classic (M1) or alternative (M2) activation by different types of stimuli. M1 macrophages are thought as the pro-inflammatory regulator and it produces pro-inflammatory cytokines, such as TNF-α and IL-1β. On the contrary, M2 macrophages are always related to the anti-inflammatory response [8] . In our previous report, we only focused on the changing levels of typical pro-inflammatory factor TNF-α and IL-6 in Kupffer cells, left IL-1β uncovered [9] . IL-1β, known as another critical pro-inflammatory cytokine, is mainly secreted from Kupffer cells during liver injury [10] . An increasing number of studies demonstrated that neutralization of IL-1β might effectively reduce the severity of many diseases, like type 2 diabetes and heart failure [11] . It was proved that secretion of IL-1β happened due to appearance of inflammasomes, which activate caspase-1 and lead to production of both IL-1β and IL-18 [12, 13] . Inflammasomes, a group of protein complexes such as NLRPs and AIM2, can activate caspase-1 after being stimulated. Then Caspase-1 will cleave pro-IL-1β into its mature form, and ultimately lead to the secretion of IL-1β [14] . AIM2 (absent in melanoma 2), one of typical inflammasomes, can be activated by dsDNA from bactria, virus or sometimes the host. Thus, AIM2 is also treated as one of the cytosolic DNA sensors [15] . Previous study found that AIM2 was prominently expressed in Kupffer cells in many animal models of hepatitis [16] . Recently Wu's group indicated that there might be a relationship between AIM2 expression in peripheral blood mononuclear cells and human with acute and chronic hepatitis B. They demonstrated that expression of AIM2 in acute hepatitis B was higher than that of chronic hepatitis B [17] . HBV is one of the most important factors that contribute to ALF. Therefore, these data may support the possibility that AIM2 expression in monocytes/macrophages can be associated with the pathogenesis of ALF. However, the detailed function of AIM2 in ALF is still obscured.
MicroRNAs are short-chain (about 22 nucleotides), non-coding RNA molecules that regulate gene expression in the level of transcription and post-transcription [18] . Their functions in different biological phenomena have been detected, including cell proliferation, development and death [19] . Previous studies indicated that some microRNAs played a crucial role in development of inflammation in macrophages [20] [21] [22] . There is increasing evidence indicating that miR-223 is an important regulator involved in various diseases, especially in inflammation [23] . Recent report showed that miR-223 was thought as the regulator of NF-κB pathway by targeting IKK-α into macrophage differentiation during certain pro-inflammatory stimuli [24] . Other groups showed that miR-223 was also a novel regulator for macrophage polarization in obesity associated adipose tissue inflammation, by targeting Pknox1 [25] . It was also found that miR-223 might affect the production of IL-1β via NF-κB signaling pathway [26] . Lately, a paper supported that miR-223 can influence IL-1β production by targeting classic inflammasome NLRP3 during LPS stimuli [27] . These results support that miR-223 is an important regulator in macrophage during different inflammatory responses. Our initial observation demonstrated that both pro-and antiinflammatory status of Kupffer cell existed in the early stage of ALF. The different dynamic immunologic statuses of Kupffer cell might influence the development of ALF [9] . However, whether certain important regulator like miR-223 is involved in this process and the detailed mechanism of regulation is undiscovered.
In this study, we aimed to explore the role of IL-1β and AIM2 in Kupffer cell in the early stage of ALF by using Concanvalin A (Con A) induced mouse model. Also, we target to find out whether miR-223 is involved in the process and the detailed mechanism of its crucial regulation function in ALF.
Materials and Methods
Mice and reagents C57BL/6 mice (5-6 weeks old, male) were purchased from Experimental Animal Center of Chinese Science Academy (Shanghai, China). All mice were housed under pathogen-free conditions and performed under approval of the ethic committee from School of Medicine, Zhejiang University (Hangzhou, China) (ZJU201309-1-01-087). All experimental mice were randomized into three groups: 1h, 3h and 6h after Con A (20mg/kg) injection (n=5). Mice in control group were normal [28] . Concanavalin A (Con A) was purchased from Sigma Chemical Co (St. Louis, MI, USA). Con A was dissolved in phosphate-buffered saline (PBS). The solution was then intravenously injected into mouse tail vein at 20mg/kg. For in-vitro experiments, Kupffer cells were treated with 5μg/ml Con A solution. RAW264.7 cells were obtained from the American Type Culture Collection. AIM2 small interfering RNA (siRNA) , miR-223 mimics, miR-223 inhibitor, (mimics and inhibitor are also siRNA) and relevant negative control were obtained from GenePharma (Shanghai, China). Monoclonal antibody anti-β-actin was obtained from Cell Signaling (Massachusetts, USA) and anti-AIM2 was gained from Abcam (UK). Relative HRP-labeled secondary antibodies were obtained from Santa Cruz Biotechnology Inc (Santa Cruz, CA, USA). Anti-mouse F4/80 conjugated PE-Cy5 was purchased from eBioscience (San Diego, CA, USA).
Cell isolation and culture
Kupffer cells were isolated with collegenase IV and identified by F4/80 antibody as our previous paper described [9] . Firstly, mouse liver was perfused with D-Hank's solution via hepatic portal vein and then it was perfused again with 0.05% collagenase IV HBSS solution. Obtained liver tissue homogenate was filtered with 200-gauge mesh. The filtrate was then centrifuged for 5 min at 50g. Obtained supernatant was centrifuged again for 4 min at 500g. Obtained Pellet was then resuspended with 30% Percoll solution. The mixture was then added into 60% Percoll solution, and centrifuged for 20 min at 800g. Mid-layer with Kupffer cells were rinsed with DMEM, then transferred to culture plates. 6 hours after culturing, most Kupffer cells were in adherent state. The culture was then purified by rinsing with DMEM to eliminate non-adherent impurities. Purity of Kupffer cells was 90%, quantified with PE-Cy5 marked F4/80 antibody. Purified Kupffer cells were identified with PE-Cy5 marked F4/80 antibody. 90% purity was obtained. Cells were cultured in DMEM (Corning, NY, USA) containing 10% FBS.
Serum ALT and AST level detection
Retro-orbital sinus blood samples from Con A treated mice were taken at different time points. Serum alanine aminotransferase (ALT) and aspartate aminotransferase (AST) levels were then detected by Automatic Chemical Analyzer 7600-100 (Hitachi, Ltd., Tokyo, Japan)
RNAs transfection and RNA interference Isolated Kupffer cells from normal mice were seeded in 24-well plates (1×10 5 /well) and incubated overnight and transfected with RNAs at a concentration of 30nM, using Lipofectamine RNAiMAX Reagent (Invitrogen, NY, USA) according to the manufacture's protocol. To silencing AIM2 mRNA, AIM2-siRNA was transfected into isolated Kupffer cells as previous data applied [29] .
Histology
Sections of 10% neutral-buffered formalin fixed livers from control and experimental group were embedded by paraffin and cut into slices. The slices were stained with hematoxylin-eosin and observed with microscope. and reverse transcribed with PrimeScript RT Reagent Kit (Takara bio inc, Japan). Quantitative PCR primers of miR-223 and U6 were used from previous study and the relative expression level of miRNA was normalized by U6 expression [26] . Real time quantitative PCR was performed on a 7900HT Fast Real-Time PCR System (Applied Biosystems, Foster, CA, USA) by SYBR Premix Ex Taq Ⅱkit (Takara bio inc, Japan). Detected molecules' primer sequences were exhibited as following: AIM2, 5'-ccacgaagtcccaaataacg-3' and 5'-cacctccattgtccctgttt-3'; IL-1β, 5'-agagcatccagcttcaaatctc-3' and 5'-cagttgtctaatgggaacgtca-3'; TNF-α, 5'-cctatgtctcagcctcttctcat-3' and 5'-cacttggtggtttgctacga-3'; Arginase 1, 5'-gaatggaagagtcagtgtggtg-3' and 5'-gttgtcaggggagtgttgatgt-3'; β-actin, 5'-aacagtccgcctagaagcac-3' and 5'-cgttgacatccgtaaagacc-3'. Each assay was repeated three times and the relative expression of mRNA in each sample was normalized by the control gene (β-actin) mRNA.
Cytokine assay
The level of IL-1β in primary cultured Kupffer cells' supernatant was measured with ELISA kit (RayBiotech, Norcross, GA, USA) following manufacturer's protocol. Absorbance was tested at 450nm with microtiterplate reader (BioRad, Hercules, CA, USA).
Western blotting
Total protein from isolated Kupffer cells was extracted as previous described by Li et al. [30] . Protein quantification was performed with BCA Protein Assay kit (Thermo Fisher Scientific Inc, Rockford, USA). Prepared protein (50μg) was dissolved in 12% SDS-PAGE and then transferred to PVDF membranes (Millipore, Billerica, MA, USA). Afterwards, the membranes were incubated with relevant antibodies at 4℃ overnight and later incubated with horseradish peroxidase conjugated secondary antibodies at room temperature for 2 hours. Visualized results were exhibited to X-ray film. The relative expression level of protein was normalized by the level of β-actin. Western quantitative analysis was performed with Image J.
AIM2 3'-UTR luciferase reporter assay
Fragments from mice AIM2 mRNA 3'-UTR with putative miR-223 binding sites were synthesized, and then ligated into the pGL3-REPORT vector (Promega, Shanghai, China). RAW264.7 cells were seeded in 24-well plates (1×10 5 /well), incubated overnight and then co-transfected with AIM2 3'-UTR luciferase reporter plasmid (pGl3-AIM2 80 ng) or empty vector and pRL-TK vector (Promega, Shanghai, China) along with miR-223 mimics or control (mimics or control final concentration,30nM). After 48 hours, firefly luciferase activities were measured by the Dual-Glo Luciferase assay system (Promega, Shanghai, China), following manufacturer's protocol. Relative luciferase activities were normalized to Renilla luciferase activity.
Statistical analysis
Experiments in present study were repeated three times. Results were showed as mean±SEM, analyzed by non parametric test or Student's t test using SPSS 16.0 for Windows. Statistical graphs were generated by Graphad Prism 5.0(Graphpad Prism version 5.0 software). P<0.05 was considered as statistically significant. From Fig. 1a , the pathologic change in liver during early stage of ALF triggered by Con A was clearly observed. Only a small number of polymorphonuclear cells infiltrated at 1h, while necrotic foci were hardly seen. After 3h exposure to Con A, scattered necrotic foci began to appear. Confluent necrotic foci were evidently emerged in the group of 6h. From Fig.1b and 1c , it was observed that ALT and AST levels in 6h group were evidently higher than 0h, 1h and 3h groups. 
Results

Characteristic of Con A induced Mouse ALF model
The dynamic immunologic status of Kupffer cells varied in the early stage of ALF induced by Con A
We previously indicated that Kupffer cells played an important role in Con A induced ALF pathogenesis. Its dynamic properties in the early stage show pro-inflammatory activity at the very beginning, while the anti function start to take over as ALF went by [9] .This scenario would be confirmed by the level change of typical marker for classic activation (M1) and alternative activation (M2). In previous research, we reported that expression level of TNF-α, a classic M1-type marker, climbed up in 1h after Con A stimulation, then gradually declined as time passed by [9] . In this article, we explored expression level change of M2- 
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Cellular Physiology and Biochemistry type marker Arg-1. Fig. 2a exhibited that Arg-1 expression level in isolated mice Kupffer cells rapidly decreased at 1h after Con A injection. Then the expression evidently ascended in 3h group, while it dropped back to 1h level in the 6h group. We also investigated another crucial factor in pro-inflammatory response to realize the dynamic change of Kupffer cells in ALF.
The data from Fig. 2b showed that change in IL-1β ascended evidently from control in 1h group, while it dramatically decreased in 3h group. The expression of IL-1β was dramatically higher in 6h group, compared with the other two. This result might demonstrate that the immunologic status of Kupffer cells would still mainly be pro-inflammatory at the later stage of ALF due to mass production of IL-1β.
The expression of AIM2 in Kupffer cells from Con A stimulated mice
To further explore the details of highly increased expression of IL-1β, we detected the expression of potential trigger in isolated Kupffer cells during Con A induced ALF. Inflammasomes were known as essential components in signal pathway of producing IL-1β. The results in Fig. 3a showed that the mRNA expressing of inflammasome AIM2 in isolated Kupffer cells was obviously higher compared with normal group at 1h after Con A injection. The expression level stayed stable from 1h to 3h, aka some inhibition to further AIM2 expression existed during this period. After 6h exposure, the mRNA expression of AIM2 dramatically increased, as compared with other groups. From Fig. 3b and 3c , it was observed that change of AIM2 protein level was similar to mRNA behavior curve. Protein level evidently increased at 1h after Con A treatment. The level appeared stable from 1h to 3h. In 6h time, expression highly increased compared with previous groups. 
The expression of IL-1β and AIM2 in Primary cultured Kupffer cells treated with Con A in vitro
For subsequent research purposes, we firstly build the in-vitro Con A cell model, and detect IL-1β and AIM2 expression levels from it. Similar results were observed as from in-vivo experiments. From Fig. 4a , it was observed that IL-1β expression ascended in the beginning, then stabilized from 1h to 3h, and climbed up again evidently from 3h to 6h. Fig.4b exhibited change curve of AIM2 expression level as time passed on. Same behavior trend was observed as in IL-1β.
AIM2 can induce IL-1β secretion in the pro-inflammatory response in Kupffer cells in Con
A triggered ALF From these results, we found that the change levels of AIM2 in Con A induced ALF model were almost the same as the IL-1β expression observed above. Therefore, we used siRNA to silencing mRNA expression of AIM2 (Fig. 5a) , in order to detect further relationship between 
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AIM2 and IL-1β in Kupffer cells in the early stage of ALF. In vitro, the level of IL-1β secretion in AIM2-siRNA pretreated group considerably declined compared with siRNA control group (Fig. 5b) . The conclusion was drawn that AIM2 could induce the production of IL-1β in Kupffer cells in Con A stimulated ALF.
MiR-223 is involved in inflammatory response of Kupffer cells in the early stage of ALF by regulating the production of IL-1β
Research showed that miR-223 could regulate the change of macrophage phenotype from M1 to M2 in inflammation process [25] . We detected the condition of miR-223 to identify whether miR-223 was potentially involved in Kupffer cells activation in Con A induced ALF. Fig. 6a showed that the expression of miR-223 in 1h group decreased for more than 50%, as compared with control group, while the expression significantly increased in 3h group. After 6h treated with Con A, the expression was also evidently declined compared with 3h group. These results suggested that the expression level of miR-223 might be involved in inflammatory response in activated Kupffer cells in the early stage of ALF. We previously observed that pro-inflammatory properties of Kupffer cells were mainly related to the production of IL-1β. Therefore, we performed the study in vitro to investigate the potential relationship between miR-223 and IL-1β in Con A induced ALF. We firstly transfected miR-223 mimics and inhibitor into the primary cultured Kupffer cells, then treated them with Con A (5μg/ml). After different exposure periods to Con A, cells were collected and subsequent 
MiR-223 down regulates the activation of AIM2 in Con A treated Kupffer cells
To explore the detailed mechanism of how miR-223 inhibited the IL-1β secretion, we investigated the relationship between miR-223 and AIM2 to find out whether miR-223 can regulate AIM2 in Kupffer cells in ALF. The experiment was carried out in vitro by transfecting miR-223 mimics and inhibitor. The result from Fig. 7a showed that the mRNA expression of AIM2 was suppressed by over expression of miR-223. An increase of AIM2 mRNA expression was observed when the expression of miR-223 was inhibited in Fig. 7b . The result of AIM2 protein level in Fig. 7c, 7d and 7e exhibited the similar phenomenon as the result of mRNA level. When miR-223 overexpressed, AIM2 protein expression level was lower than mimics NC transfected groups. However, when miR-223 suppressing occurred, comparing with Inhibitor NC transfected groups, AIM2 protein level appeared evidently higher. The scenario was proposed that miR-223 could inhibit the production of IL-1β by regulating AIM2 in Kupffer cells in Con A induced ALF.
MiR-223 can reduce the production of IL-1β by down-regulating the expression of AIM2 in Con A stimulated Kupffer cells
Further study to confirm the relationship between AIM2 and miR-223 was performed. First, AIM2-siRNA or relevant control was transfected into primary cultured Kupffer cells. After 24 hours, miR-223 mimics or negative control was also trnasfected into those treated cells. Cells were then treated with Con A (5μg/ml) and subsequent experiment would carry on as mentioned in the previous step. The result in Fig. 8 showed that over expression of was eliminated in AIM2-siRNA pretreated Kupffer cells. In brief, the conclusion was drawn that the influence of miR-223 regulation on IL-1β secretion was dependent on AIM2.
AIM2 can not affect the activation of miR-223 in reverse
In addition, we explored whether AIM2 could affect the expression of miR-223 in reverse. From Fig. 9 , we found that compared with siRNA control group, expression of miR-223 kept stable when AIM2 was suppressed. Therefore, AIM2 might not influence the expression of miR-223 in reverse.
AIM2 is not direct target of miR-223
To further investigate relationship between AIM2 and miR-223, we explored whether AIM2 was direct target of miR-223. In Fig. 10 , relative luciferase activities in miR-223 mimics transfected cells were not evidently different from they were in control group. The conclusion was drawn that AIM2 was not direct targeted by miR-223.
Discussion
Kupffer cells activation happened at the early stage of ALF and has been known as a crucial component in the initial part of pathogenesis of ALF [31] . Our previous report showed that expression changing curves of TNF-α and IL-6 in early Con A induced ALF period, and also indicated the activation status of Kupffer cell was firstly pro-inflammatory, while the pro-inflammatory activity gradually decreased as the process went by. In other words, antiinflammatory activity of Kupffer cell augmented in the later stage [9] . Our present study confirmed that macrophages switched from pro-to anti-inflammatory in the early phase of ALF, by exploring relative expression level of Arg 1(M2 markers) in isolated Kupffer cells. As a classic M2-type macrophage marking molecule, change in Arg1 expression level represents change in M2-type macrophage quantity [25, 32] . Meanwhile, change in M2-type cell quantity could reflect shift in M1-M2 equilibrium. Different from M1-type, M2-type functioned antiinflammatorily. Shift in M1-M2 equilibrium could also reflect cell inflammatory status. 1 hour after Con A inducing, Kupffer cells were activated, and mouse cells appeared proinflammatory. Factor TNF-α and IL-6 expression level kept climbing [9] . M1-M2 equilibrium shifted towards M1 direction. Thus, Arg1 expression level stayed low. 3 hours after inducing, anti-inflammatory responses started and the equilibrium favored M2-type. At that point, Fig. 10 . AIM2 was not direct target of miR-223. RAW264.7 cells were co-transfected with AIM2 3'-UTR luciferase reporter plasmid or empty vector, and pRL-TK vector, together with miR-223 mimics or control. After 48 h, firefly luciferase activities were measured (Dual-Glo Luciferase assay system, normalized to Renilla luciferase activity), with mimics NC as control. Data from three independent experiments were shown as mean±SEM. (** p<0.01; *p<0.05; NS, not significant). Yang 
Arg1 expression increased. However, as time passed by, the anti-inflammatory responses didn't last long. After 6 hours from inducing, Confluent necrotic foci were evidently observed and serum ALT and AST level evidently increased. At that point, Kupffer cells were mostly in the M1 type and pro-inflammatory responses dominated. Arg1 expression and M2-type quantity highly decreased. The change of crucial pro-inflammatory cytokine IL-1β was indicated in present study. 1 hour after Con A injection, Kupffer cells were activated and mainly turned into M1-type. Pro-inflammatory responses occurred, and pro-inflammatory factors were secreted. At this point, IL-1β expression level highly increased from normal status. 3 hours after inducing, anti-inflammatory responses were enhanced and Kupffer cells were mainly activated into M2-type. The M1-M2 equilibrium shifted, and number of M1-type cells decreased. At this point, IL-1β expression level largely decreased comparing with its 1h status. After 6 hours, although total number of Kupffer cells decreased, the remaining cells were giving intense pro-inflammatory responses, resulting in high IL-1β expression level. The experimental observation showed that the severity of pro-inflammatory activity of Kupffer cells in the later stage of ALF might result from mass production of IL-1β. The scenario was proposed that the pro-inflammatory activity of Kupffer cells was gradually inclining during the process of ALF. Although the protective functions took place in about 3h time, the suprressing effect was surpassed shortly afterwards. Furthermore, the proinflammatory properties in the later stage seemed to be more intense compared with early stage. Other research suggested that IL-1β, mainly secreted from Kupffer cells in the liver, might induce the activation of inflammatory signaling pathway in hepatocytes and also influence normal hepatocellular physiological function such as declined production of hepatic glucose in liver diseases [10, 32] . Moreover, the confluent necrotic foci were obvious at 6h but not 3h after exposure to Con A in present histological analysis. Serum ALT and AST level also increased significantly at 6h. Therefore, it seemed that the high level of IL-1β produced from activated Kuppfer cells might result in intense pro-inflammatory response in Kupffer cells that lead to hepatocytes injury. Many papers provided the evidence that inflammasomes could play as a regulator in the process of liver injury induced by various stimuli like alcohol and LPS [33] [34] . The regulation of inflammasomes in macrophage was thought as a necessary pathway to affect the normal physiological functions of hepatocytes in many liver diseases [14] . Deeper investigation showed that the inflammasome NLRP3 could modulate the macrophage polarization by regulating the release of IL-1β. It was also found that the inflammasome NLRP3 could induce the pro-inflammatory response in macrophage [35] . AIM2, another typical inflammasome, could bind double strand DNA to contribute to pathogenesis of inflammation and it was also crucial to inflammatory respond in innate immunity system via different pathways from that of NLRP3 in liver disease [14, 29, 36] . Our observation showed that when up-regulation of AIM2 occurred, Kupffer cells exhibited as pro-inflammatory phenotype. Moreover, antiinflammatory status of Kupffer cells maintained when AIM2 was suppressed. We proposed the scenario that AIM2 could also be involved in the regulation of macrophage functional pattern, same as NLRP3. Further mechanism would be explored in present study. Previous report supported that the pathway of IL-1β production was related to the inflammasomes activation in macrophages [37] . Present observation in vivo showed that when inhibition of AIM2 occurred at 3h, the expression of IL-1β was reduced. We also confirmed that IL-1β would be effectively inhibited by blocking the expression of AIM2 after Con A stimulation in vitro. Taking together, these results could demonstrate that AIM2 might influence different patterns of Kupffer cells' activation by regulating the production of IL-1β in Con A induced ALF.
Previous study showed that microRNA was known as an important component of immune cell differentiation [38] . Some of them, such as miR-124 and miR-223, were recently studied for their important regulation in macrophage activation in inflammation [22, 24] . Later paper supported that miR-223 was a novel regulator for macrophage polarization in obesity-associated adipose tissue inflammation. It was found that macrophages enhanced M1 while reduced M2 responses due to the deficiency of miR-223 [25] . In the present study, we observed that the expression of miR-223 decreased significantly at the initial phase after Con A stimulation. Afterwards, the expression started to increased, but declined again after reaching the peak at about 3h. Final expression level at 6h is similar as the initial state. This result confirmed that declined expression of miR-223 might contribute to pro-inflammatory activation of Kuppfer cells. The detailed information of modulating by miR-223 was further investigated. Earlier reports showed that miR-223 down-regulation might enhance the production of IL-1β and IL-6 [26] . It was found in our observation that the production of IL-1β was evidently reduced by over expression of miR-223 in vitro, while the result were opposite when inhibition of miR-223 applied. These results might indicate that miR-223 could lead to anti-inflammatory activation of Kupffer cells by suppressing the production of IL-1β at 3h after Con A treatment. However, the protective function failed again following with the significantly decrease of miR-223 at the later stage of ALF. In brief, miR-223 might modulate the immunological status of Kupffer cells by influencing the production of IL-1β in the early stage of Con A induced ALF. Deeper mechanism of how miR-223 regulated the secretion of IL-1β in ALF was still obscured. Previously, we showed that the inflammasome AIM2 could contribute to pro-inflammatory activation of Kupffer cells by enhancing the secretion of IL-1β in Con A induced ALF. Two other groups had reported that certain inflammasome could be regulated by microRNAs. Their research indicates that miR-133a-1 and miR-146a could influence the expression of NLRP3 during infection [39, 40] . Later paper identified that miR-223 could regulate the inflammatory response by targeting inflammasome NLRP3 in macrophages. They clarified that the activity of NLRP3 is negatively correlated with miR-223 expression [27] . Although the role of AIM2 was also crucial to inflammatory response in innate immunity system via different pathways from that of NLRP3 in liver disease [14] , the details of AIM2 regulation were still undiscovered. Another important finding in present study was that miR-223 could down-regulate the expression of AIM2 in Kupffer cells in the early stage of Con A induced ALF. From our investigation, we found that over expression of miR-223 was accompanied by an obvious decrease in AIM2 expression of both RNA and protein level, on the contrary, increase of AIM2 was triggered by inhibition of miR-223 in vitro after stimulated with Con A. The scenario was brought out that by down-regulating the expression of AIM2, miR-223 could suppress the production of IL-1β in the early stage of ALF. Furthermore, we performed the transfection of miR-223 mimics to AIM2-siRNA pretreated cells. The result showed that miR-223 suppression effect on IL-1β production was depended on regulating AIM2. Therefore, we could conclude that miR-223 could lead to anti-inflammatory activation of Kupffer cells by suppressing the production of IL-1β via down-regulating AIM2. Our investigation in vitro also showed that over expression of miR-223 could effectively down regulate the expression of AIM2 and also suppress IL-1β production, even in the later stage of Con A stimulated ALF. However, in vivo, the expression level of miR-223 was evidently low at 6h after Con A treatment, while expression level of ALT in serum highly increased compared with the control group. In brief, we found that miR-223 could effectively trigger the protective response to counteract serious damage result from pro-inflammatory response in Kupffer cells in the early stage of ALF. Zhuang's group also found that deficiency of miR-223 would lead to more severe adipose tissue inflammation [25] . Recent report showed that miR-223 might play an important role in HDL's antiinflammatory properties [41] . We also supported that the drastic declining of miR-223 at the later stage of ALF might be one of the most important reasons which contribute to the acute pro-inflammatory respond of Kupffer cells and ultimately lead to hepatocytes injury in the process of ALF. In addition, the possibility was explored that if change of inflammasome AIM2 might affect the expression of miR-223 in reverse. However, a negative answer was given from the observation. Moreover, the result of computational prediction via Targetscan (www.targetscan.org) showed that miR-223 could possibly target murine AIM2's 3'-UTR. However, the target site was poorly conserved. Dual Luciferase reporter system was used to verify if AIM2 was direct targeted by miR-223. However, no positive result was observed. Detailed relationship and mechanism between AIM2 and miR-223 in ALF would be identified in our future study. 
